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Abstract 

We prove that a distance-regular graph with intersection array 
{55, 36, 11; 1, 4, 45} does not exist. This intersection array is from the 
table of feasible parameters for distance-regular graphs in "Distance- 
regular graphs" by A.E. Brouwer, AM. Cohen, A. Neumaier. 
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The purpose of this short paper is to show that a distance-regular graph 
with intersection array {55,36, 11; 1,4,45} does not exist. We use the nota- 
tions and definitions given in [I]. In particular, for a graph T and a vertex 
x G T, we denote the neighborhood of x by T(x). 

Let us first recall some needed results. Let T be a distance-regular graph 
with intersection array {b , bi, . . . , 6^— i j 1, c 2 , . . . , q} and x be an arbitrary 
vertex of T. The neighborhood of x is a regular graph with degree ai : = 
bo — b\ — ci . The adjacency matrix of T has exactly d + 1 distinct eigenvalues, 
say, b = 9 > 9i > . . . > 9 d . 

Lemma 1.1 If the graph T(x) contains a coclique of size c>2, then 

c(ai + 1) -b 

Proof See 0. ■ 

Lemma 1.2 The neighborhood of x is a graph with the second largest eigen- 
value < — - — 1 (here the second largest eigenvalue is taken to be the 

9d + 1 

degree a\ in case of disconnected T(x) ). 

Proof. See HJ Th. 4.4.3]. - 

Lemma 1.3 Let A be a connected graph on v vertices. If A is regular with 
degree k < v — 1 and is not an odd cycle, then A contains a coclique of size 
> v/k. 

Proof. It follows from [31 Prop. 4.2.1] that the chromatic number x(A) < 1+k 
with equality if and only if A is complete or an odd cycle. The size of the 
largest coclique in A is at least v/x(A). ■ 



Theorem 1.4 The array {55, 36, 11; 1, 4, 45} cannot be realized as the inter- 
section array of a distance-regular graph. 

Proof. Let T be a distance-regular graph with intersection array {55, 36, 11; 1, 4, 
45} (see [U p. 429]). Then the adjacency matrix of V has exactly 4 distinct 
eigenvalues: 55, 19, —1 and —5. 

Let x be a vertex of T. By Lemma [l.2[ the second largest eigenvalue of 
T(x) is at most 36/4 — 1 < a± = 18. Hence, the graph T(x) is connected. By 
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Lemma [1.3[ the graph contains a coclique of size > 55/18 > 3. Now, 

4(18 + 1) -55 



by Lemma [1.1[ we have 4 — 1 > = 3.5, which is impossible. 

The theorem is proved. 
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